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1. 

POLYFLUOROALKOXY-SUBSTITUTED 
AROMATIC CARBOXYLIC AMIDES AND 

HYDROZIDES 
This is a division of application Ser. No. 349,237 filed 

Apr. 9, 1973 (now U.S. Pat. No. 3,923,885). Applica 
tion Ser. No. 349,237 is itself a division of application 
Ser. No. 57,350 filed July 22, 1970 (now U.S. Pat. No. 
3,766,247). 

DETALED DESCRIPTION 

This invention relates to polyfluoroalkoxysubstituted 
aromatic carboxylic acids and amides, esters, acyl ha 
lides, hydrazides and salts derived therefrom. These 
compounds are useful as synthetic intermediates in the 
preparation of physiologically active compounds, such 
as local anesthetics and antiarrhythmics. 
A preferred class of compounds of the invention are 

those having the formula: 

O I 

X-C-Ar(OCHR), 

wherein X is amino (-NH), 2-haloethylamino, hy 
drazino (-NHNH), alkoxy (-OR wherein R is alkyl or 
CHR), halogen (sclected from fluorine, chlorine and 
bromine), hydroxy or OM (wherein M is a metal ion), 
Ar is an aromatic carbocyclic system of 6 to 10 carbon 
atoms, each R is a fluorocarbon group containing from 
one to three carbon atoms and n is one to four. The 
complete fluorocarbon group (R) can be a fully or 
partially fluorinated alkyl group having a straight or 
branched structure. There can be no more than one 
hydrogen atom on any carbon atom and two carbon 
atoms in the R group can be linked together by an 
oxygen atom. Thus, in addition to the optional oxygen 
atom, R can contain only carbon, fluorine and hydro 
gen. A preferred class of the compounds of the inven 
tion is made up of those compounds in which R is 
CFY, wherein m is 1-3 and Y is hydrogen or fluo 

c. 
A particularly preferred subclass of the compounds 

are those in which Ar is a naphthalene nucleus and n is 
one. These compounds are particularly useful for the 
preparation of local anesthetics having activity of long 
duration. When X is 2-haloethylamino the halogen is 
chlorine or bromine. 
A second preferred subclass consists of compounds 

in which Ar is a benzene nucleus and n is one or two. 
These compounds are particularly useful for the prepa 
ration of antiarrhythmics of high potency. 
Generally, compounds of the invention wherein R is 

CF are most preferred. 
The metal ions (M) in the salts of the invention are 

preferably alkali metals (such as sodium and potas 
sium), alkaline earths (such as magnesium and cal 
cium), aluminum and the like. 
Compounds of the invention wherein X is amino, 

-OR, halogen, hydrazino, hydroxy or OM are readily 
interconverted to one another by well-known synthetic 
procedures. 
The compounds of Formula I, wherein X is OR, can 

be produced by reacting a compound of Formula II 
with an alkylating ester, for example a fluoroalkyl tri 
fluoromethanesulfonate of Formula III, as shown in the 
following equation: 

O 
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O 

RoCAr(OH) +ncFaso,OCHR, -G ROCAr(OCHR), 
I III -- nGFSOH 

O 

wherein R is alkyl and Ar, R and n are as defined 
hereinabove. 
This reaction is carried out in the presence of sodium 

carbonate or potassium bicarbonate in an inert solvent 
such as acetone. Alternatively compounds of Formula 
II wherein R is hydrogen may be reacted with n + 1 
moles of compounds of Formula III to give compounds 
of Formula I wherein X is --OCHR. 
The esters of Formula I may be hydrolyzed to the free 

acid (Formula I, X = OH). 
Compounds of Formula I wherein X is halogen are 

conveniently prepared by refluxing the corresponding 
esters of Formula I (compounds wherein X is OR) with 
an excess of thionyl chloride in the presence of a small 
amount of dimethylformamide. Other conventional 
methods for the synthesis of acyl halides may also be 
useful. 
Compounds of Formula I wherein X is amino (that is, 

amides) are conveniently prepared from compounds of 
Formula I wherein X is halogen by reaction with am 
monia, from esters of Formula I by reaction with con 
centrated ammonium hydroxide and other well-known 
synthetic methods. 
Compounds of Formula I where X is hydrazino are 

most commonly prepared by treating the ester or acyl 
halide of Formula I with 40 per cent aqueous hydrazine 
hydrate solution. 
Compounds of Formula I wherein X is -OH (that is, 

acids) are prepared by hydrolysis of compounds of 
Formula I wherein X is halogen, amino, hydrazino or 
-OR, or by acidification of compounds of Formula I 
wherein X is --OM. 
Compounds of Formula I wherein X is -OM are 

most conveniently prepared by reaction of acids of 
Formula I with metal hydroxides or alkoxides, but may 
also be prepared by hydrolysis of esters, amides, hydra 
zides and acyl halides of Formula I with metal hydrox 
ides and alkoxides under conditions which modify the 
rates of these sometimes strongly exothermic hydroly 
SCS. 

Compounds of the invention wherein X is 2-haloe 
thylamino are prepared by reaction of compounds of 
the invention wherein X is chlorine or bromine with 
ethyleneimine followed by treatment with iso 
propanolic hydrogen halide to give the desired co 
mound. 
The compounds of this invention are converted di 

rectly to useful products such as physiologically active 
compounds, or indirectly by conversion to other com 
pounds of the invention more suitable as direct inter 
mediates to useful physiologically active compounds. 
Thus, acids of Formula I can be reacted with 2-dialk 
ylaminoalkyl halides (or salts thereof) such as 2-(die 
thylamino)ethyl bromide and its hydrochloride salt in 
the presence of an acid acceptor, such as potassium 
bicarbonate or sodium carbonate in an inert solvent 
such as toluene or benzene to give 2-dialkylaminoalky 
lene esters of fluoroalkoxy-substituted aromatic acids. 
Such compounds are also prepared by transesterifica 
tion of esters of Formula I with a dialkylaminoalkanol 
such as 2-diethylaminoethanol. 
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The 2-dialkylaminoalkylene esters of fluoroalkoxy 
substituted aromatic acids are active local anesthetics 
when tested by well-known screening methods, and in 
particular by the corneal reflex test on rabbits de 
scribed in detail by Luduena and Hoppe, J. Pharm. 
Exptl. Therap., 104:40, 1952. Compounds active as 
local anesthetics prepared from the compounds of the 
present invention include: 

2-(diethylamino)ethyl 2'-(2,2,2-trifluoroethoxy)-2'- 
naphthoate 
2-(diethylamino)ethyl 2',5'-di-(2,2,2-trifluoroethox 

y)-benzoate 
2-(diethylamino)ethyl 1'-(2,2,2-trifluoroethoxy)-2'- 

naphthoate 
and pharmaceutically acceptable salts of these com 
pounds. 
The compounds of the invention can also be utilized 

to prepare physiologically active antiarrhythmic com 
pounds by reaction of compounds of Formula I wherein 
X is halogen with a 2-(dialkylamino)alkylamine in an 
inert solvent, such as benzene, toluene or diethyl ether. 
Alternatively compounds of Formula I wherein X is 
-OR may be reacted with 2-(dialkylamino)alkyla 
mines. Compounds of the invention wherein X is 2 
haloethylamino are converted to active antiarrhyth 
mics by reaction with appropriate secondary amines. 
The N-(2-dialkylaminoalkylene)amides of poly 
fluoroalkoxy-substituted aryl acids which are prepared 
from the compounds of the present invention are active 
antiarrhythmics according to a well-known screening 
method described in detail by Lawson in J. Pharm. 
Expt. Therap., 160:22, 1968. The activity is manifested 
in the ability to block chloroform-induced ventricular 
fibrillation in mice. Compounds particularly active as 
antiarrhythmics prepared from the compounds of the 

O 
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present invention include: 40 
N-(2-diethylaminoethyl)-2-(2,2,2-trifluoroethoxy)- 

benzamide 
N-(2-diethylaminoethyl)-3-(2,2,2-trifluoroethoxy)- 

benzamide 45 
N-(2-diethylaminoethyl)-4-(2,2,2-trifluoroethoxy)- 

benzamide 
N-(2-diethylaminoethyl)-2,4-di-(2,2,2-trifluoroe 

thoxy)-benzamide 
N-(2-diethylaminoethyl)-2,5-di-(2,2,2-trifluoroe- 50 

thoxy)-benzamide 
N-(2-diethylaminoethyl)-2,6-di-(2,2,2-trifluoroe 

thoxy)-benzamide 
N-(2-diethylaminoethyl)-3,4-di-(2,2,2-trifluoroe- 55 

thoxy)-benzamide 
N-(2-diethylaminoethyl)-1-(2,2,2-trifluoroethoxy)- 

2-naphthamide 
N-(2-pyrollidinylethyl)-3-(2,2,2-trifluoroethoxy)-2- 

naphthamide 60 
N-(2-diethylaminoethyl)-2,4,6-tri-(2,2,2-trifluoroe 

thoxy)benzamide 
and pharmaceutically acceptable salts of these com 
pounds. 65 
The following examples will more fully illustrate the 

preparation of the compositions of the invention. All 
temperatures in the examples are given in C. 

4. 
EXAMPLE 1 

Preparation of Methyl 
2-(2,2,2-Trifluoroethoxy)benzoate 

A mixture of methyl salicylate (6.4 ml., 7.6 g., 0.05 
mole), 2,2,2-trifluoroethyl trifluoromethanesulfonate 
(13.9 g., 0.06 mole), anhydrous potassium carbonate 
(13.8 g., 0.1 mole) and acetone (150 ml.) is heated 
under reflux with efficient stirring for three days. The 
product is filtered and the filtrate is concentrated to a 
small volume. It is diluted with cold water and the 
resulting precipitate is collected and washed succes 
sively with cold dilute sodium hydroxide solution and 
water. The desired material is recrystallized then from 
aqueous ethanol to afford white solid, m.p. 61-62. 
. . Analysis: 
Calculated for CHFOs: C, 51.3; H, 3.9; F, 24.3. 

Found: C, 51.2; H, 4.1; F, 25.0. 
EXAMPLE 2 

Preparation of Methyl 
1-(2,2,2-Trifluoroethoxy)-2-Naphthoate 

A mixture containing 20.2 g (0.1 mole) of methyl 
1-hydroxy-2-naphthoate, 29 g (0.125 mole) of 2,2,2- 
trifluoroethyl trifluoromethanesulfonate, 20 g. (0.2 
mole) of anhydrous potassium bicarbonate and 200 ml. 
of dry acetone is refluxed for three days. Acetone is 
removed by distillation (steam bath). The residue is 
cooled and diluted with water. The resulting white solid 
is collected by filtration and washed successively with 
cold dilute sodium hydroxide solution and water. The 
solid is further purified by several rcrystallizations from 
aqueous alcohol followed by sublimation, (oil bath, 
60-75°/0.2 mm. Hg.) to give white solid, m.p. 
69.5° 70.5°. 

Analysis: 
Calculated for CHFOs: C, 59.2; H, 3.9; F, 20.0. 

Found: C, 58.9; H, 4.0; F, 21.1. 
Additional compounds of the invention wherein X is 

OR are prepared according to the procedures de 
scribed in Examples 1 and 2 and are listed in Table I. 

TABLE I 
Example Melting Point 

No. Compound (in C.) 

3 methyl 3-(2,2,2-trifluoroethoxy)- 57.5-59 
benzoate 

4. methyl 4-(2,2,2-trifluoroethoxy)- 59.5-60.5 
benzoate 

5 ethyl 2,3-di-(2,2,2-trifluoro- 30-31 
ethoxy)benzoate 

6 methyl 2,4-di-(2,2,2-trifluoro- 705-7.5 
ethoxy)benzoate 

7 methyl 2,5-di-(2,2,2-trifluoro- 42-44 
ethoxy)benzoate 

8 methyl 2,6-di-(2,2,2-trifluoro- 52-54 
ethoxy)benzoate 

9 methyl 3,4-di-(2,22-trifluoro- 57-59 
ethoxy)benzoate 

() methyl 3,5-di-(2,2,2-trifluoro- 85-82.5 
ethoxy)benzoate 

1 methyl 3,4,5-tri-(2,2,2-tri- 86-87 
fluoroethoxy)benzoate 

2 methyl 3-(2,2,2-trifluoro- 77-77.5 
ethoxy)-2-naphthoate 

Compounds of the invention where m and n are 
greater than one are prepared according to the proce 
dures described in Examples 1 and 2 utilizing interme 
diates of Formula III other than 2,2,2-trifluoroethyl 
trifluoromethanesulfonate are shown in Table II. 
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TABLE II 

Starting Materials 
Example 

No. Formula II Formula II Prociuct 

3 methyl 2-hydroxy- 1,1-dihydroperfluoro- methyl 2-(t, 1 
benzoate n-propyl trifluoro- dihydroper 

methanesulfonate fluoro-n- 
propoxy)benzoate 

4. methyl 2-hydroxy- l, 1,3-trihydroper- methyl 2-(1,1,3 
benzoate fluoro-n-propyl tri- trihydroper 

fluoromethane- fluoro-n- 
sulfonate propoxy)benzoate 

15 ethyl -hydroxy-2- 1,1-dihydroperfluoro- ethyl 1-(l, 1 
naphthoate n-butyl trifluoro- dihydroper 

methanesulfonate fluoro-n- 
hutoxy)-2- 
naphthoate 

6 methyl 2,4,6-tri- l, 1-dihydroper- methyl 2.4.6- 
hydroxybenzoate fluoro-n-propyl tri- tri-(1,1-di 

fluoromethane- hydroperfluoro 
sulfonate n-propoxy)- 

benzoate 
7 n-propyl 2,5-di- l. 1-dihydroperfluoro- n-propyl 2,5-di 

hydroxybenzoate isobutyryl trifluoro- (1,1-dihydroper 
methanesulfonate fluoroisobutoxy) 

benzoatc 
8 methyl 4-hydroxy- 2,2-difluoro-2-(tri- methyl 4-2,2- 

benzoate fluoromethoxy)ethyl difluoro-2- 
trifluoromethane- (trifluoro 
sulfonate methoxy)- 

ethoxybenzoate 

An example of preparation of a compound of For ple or prep p EXAMPLE 2. 
mula I wherein X is OCHCFY is given in Example 
19. 

EXAMPLE 9 
Preparation of 2',2',2'-Trifluoroethyl 
2,5-di-(2,2,2-trifluoroethoxy)benzoate 

To a stirred refluxing suspension of 2,5-dihydrox 
ybenzoic acid (88.3 g., 0.573 mole), potassium bicar 
bonate (573 g., 5.73 mole) and acetone (2.4 l.) is 
added dropwise 2,2,2-trifluoroethyl trifluoromethane 
sulfonate (564 g., 2.43 mole) in acetone (230 ml.). The 
mixture is maintained at reflux temperature for 48 
hours, then additional 2,2,2-trifluoroethyl trifluoro 
methanesulfonate (139 g., 0.60 mole) in acetone is 

35 

40 

Preparation of 2-(2,2,2-Trifluoroethoxy)benzoic Acid 
Methyl 2-(2,2,2-trifluoroethoxy)benzoate (8g., 34.2 

mmoles) potassium hydroxide (3.3 g., 350 mmoles), 
water (50 ml.) and alcohol (25 ml.) are heated to 
gether under reflux for 1.5 hours, and distilled until ca. 
25 ml. of distillate is removed. The cooled residue is 
acidified (pH 3). and the resulting white solid is col 
lected and recrystallized (aqueous alcohol) to give 
fluffy white solid, m.p. 85-86.5°C. 

Analysis: 
Calculated for CHFOs: C. 49.1; H, 3.2; F, 25.9. 

Found: C, 48.8; H, 3.3; F, 26.2. 
added and refluxing is continued for 24 hours. The EXAMPLE 22 
acetone is removed by evaporation in vacuo, then the Preparation of 1-(2,2,2-Trifluoroethoxy)-2-Naphthoic 
residue is added to water (2 l.). The aqueous layer is 45 Acid 
extracted with diethyl ether, and the ether layer is 
washed with saturated aqueous sodium chloride, then 
dried over sodium sulfate. The ether is evaporated in 
vacuo, then the residue is distilled to give 2',2',2'-tri 
fluoroethyl 2,5-di-(2,2,2-trifluoroethoxy)benzoate, 
b.p. 91-96° C./0.2 mm. 

EXAMPLE 20 

Using the method of Example 19, 2,4,6-trihydrox 
ybenzoic acid is reacted with 2,2,2-trifluoroethyl triflu 
oromethanesulfonate to give 2,2',2'-trifluoroethyl 
2,4,6-tri-(2,2,2-trifluoroethoxy)benzoate, m.p. 64.8 to 
65.8. 

50 

55 

60 

A mixture of 10 g (35 mmoles) of methyl 1-(2,2,2- 
trifluoroethoxy)-2-naphthoate, 2.9 g, (42 mmoles) of 
potassium hydroxide, 50 ml. of ethanol and 40 ml. of 
water is refluxed for one hour, chilled and acidified. 
The fluffy precipitate is collected, water washed, and 
air-dried. It is purified by recrystallization first from 
chloroform and then from aqueous alcohol, m.p. 
1715-172° C. 
Analysis: 
Calculated for CHFOs: C, 57.8; H, 3.4; F, 21.1. 

Found: C, 57.8; H, 3.6; F, 21.7. 
Compounds of the invention of Formula I wherein X 

is OH are obtained from each of the products of Exam 
ples 3 through 12 by the methods described in detail in 
Examples 21 and 22. Such products are listed in Table 
III. 

TABLE III 
Example Melting Point 

No. Compound (in C.) 

23 3-(2,2,2-trifluoroethoxy)benzoic acid 105-105.5 
24 4-(2,2,2-trifluoroethoxy)benzoic acid 200-200.5 
25 2,3-di-(2,2,2-trifluoroethoxy)benzoic 14-143 

acid 
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TABLE III-continued 
Example Melting Point 

No. Compound (in C.) 

26 2,4-di-(2,2,2-trifluoroethoxy)benzoic 143.5-44 
acid 

27 2,5-di-(2,2,2-trifluoroethoxy)benzoic 22-124 
acid 

28 2,6-di-(2,2,2-trifluoroethoxy)benzoic 158-59 
acid 

29 3,4-di-(2,2,2-trifluoroethoxy)benzoic 143-44 
acid 

3() 3,5-di-(2,2,2-trifluoroethoxy)benzoic 14.5-143 . 
acid 

31 2,4,6-tri-(2,2,2-trifluoroethoxy)- 1405-45 
benzoic acid 

32 3,4,5-tri-(2,2,2-trifluoroethoxy)- 96-97 
benzoic acid 

33 3-(2,2,2-trifluoroethoxy)-2-naphthoic 49-50 
acid 

Compounds of the invention wherein X is OH and m 
and n are greater than one are prepared according to 
the procedures described in Examples 21 and 22 and 
listed in Table IV. 

TABLE IV 

Example 
No. 

34 

Product 

2-(1,1-dihydroper 
fluoro-n-propoxy)- 
benzoic acid 
2-(1,1,3-trihydroper 
fluoro-n-propoxy)benzoic 
acid 
1-(1,1-dihydroperfluoro 
n-butoxy)-2-naphthoic 
acid 
2,4,6-tri-(1,1-dihydro 
perfluoro-n-propoxy)- 
bcnzoic acid 
2,5-di-(1,1-dihydroper 
fluoroisobutoxy)benzoic 
acid 
4-2,2-difluoro-2-(tri 
fluoromethoxy)ethoxy 
benzoic acid 

Starting Material 
mcthyl 2-(1,1-dihydroper 
fluoro-n-propoxy)benzoate 

35 methyl 2-(1,1,3-trihydro 
perfluoro-n-propoxy)- 
benzoate 
ethyl -(1,i-dihydroper 
fluoro-n-butoxy)-2- 
naphthoate 
methyl 2,4,6-tri-( , 1 
dihydroperfluoro-n- 
propoxy)benzoate 
n-propyl 2,5-di-(1,1-di 
hydroperfluoroisobutoxy)- 
benzoate 
methyl 4-2,2-difluoro-2- 
(trifluoromethoxy)cthoxy 
benzoic acid 

36 

37 

38 

39 

EXAMPLE 40 
Preparation of 

N-(2-Chloroethyl)-2,4-di-(2,2,2-trifluoroethoxy)-ben 
Zamide 

Ethyleneimine (2.9 g, 0.068 mole), triethylamine 
(6.8 g., 0.068 mole) and diethyl ether (250 ml.) are 
cooled to 0°C. and stirred while adding 2,5-di-(2,2,2- 
trifluoroethoxy)benzoyl chloride (22.8 g., 0.068 mole). 
The mixture is allowed to warm to room temperature 
and filtered. The filtrate is treated with 6.6 N iso 
propanol-hydrochloric acid mixture and filtered and 
the solvent evaporated in vacuo to give N-(2-chloroe 
thyl)-2,5-di-(2,2,2-trifluoroethoxy-benzamide, m.p. 
87-88.5° C. 

Analysis: 
Calculated for CHClFNO: C, 41.5; H, 3.2; N, 

3.6. Found: C, 41.1; H, 3.2; N, 3.7. 
EXAMPLE 41 

Preparation of 1-(2,2,2-Trifluoroethoxy )-2-naphthoyl 
Chloride 

A mixture of 10 g. (37 mmoles) of 1-(2,2,2-trifluoro 
ethoxy)-2-naphthoic acid, 21.8 ml. (35.7 g., 300 65 
mmoles) of purified thionyl chloride and 3 drops of 
dimethylformamide is refluxed for one hour. Excess 
thionyl chloride is removed in vacuo at water aspirator 
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pressure while heating on a steam bath. Last traces of 
thionyl chloride are removed by vacuum distillation 
with added benzene. The product is 1-(2,2,2-trifluoroe 
thoxy)-2-naphthoyl chloride according to infrared 
spectral measurement. 

EXAMPLE 42 

Preparation of 2,5-Di-( 2,2,2-trifluoroethoxy)benzoyl 
Chloride 

To 9.4 g (30 mmoles) of 2,5-di-(2,2,2-trifluoroe 
thoxy)benzoic acid are added 2 drops of dimethylform 
amide and 7.2 ml. (11.9 g, 100 mmoles) of purified 
thionyl chloride. The product is refluxed for 3 hours 
and excess thionyl chloride is removed in vacuo (steam 
bath/water aspirator pressure). Last traces of thionyl 
chloride are removed by similar vacuum distillation 
with added benzene. The product is 2,5-di-(2,2,2-tri 
fluoroethoxy)benzoyl chloride according to infrared 
spectral measurement. 

EXAMPLE 43 

Preparation of 4-(2,2,2-Trifluoroethoxy)benzamide 
A solution of methyl 4-(2,2,2-trifluoroethoxy)-ben 

zoate (3 g., 0.013 mole) in methanol (25 ml.) is cooled 
using a dry-ice acetone bath, and the solution is satu 
rated with anhydrous ammonia, then heated in a pres 
sure reactor at 110 for 10 hours. The methanolic solu 
tion is filtered and the filtrate is evaporated. The resi 
due is chromatographed on neutral alumina and the 
early fractions which elute rapidly with ethyl acetate 
are discarded, methyl ethyl ketone fractions are dis 
carded and methanol fractions finally give a tan solid 
when evaporated. When recrystallized from ethanol 
the white solid is found to be 4-(2,2,2-trifluoroethoxy)- 
benzamide, m.p. 177-178° C. 

Analysis: 
Calculated for CHFNO: C, 49.3; H, 3.7; F, 26.0; 

N, 6.4. Found: C, 49.5; H, 3.8; F, 26.0; N, 6.4. 
EXAMPLE 44 

Preparation of 4-(2,2,2-Trifluoroethoxy)benzamide 
To 4-(2,2,2-trifluoroethoxy)benzoic acid (2.2 g., 

0.01 mole) is added thionyl chloride (23.8 g., 0.2 mole) 
and the mixture is heated at reflux temperature for two 
hours. Excess thionyl chloride is removed by distilla 
tion on a steam bath at water aspirator pressure. Cold 
concentrated ammonium hydroxide is added in small 
portions to the cooled 4-(2,2,2-trifluoroethoxy)benz 
oyl chloride. The white solid product is collected by 
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filtration and recrystallized from ethanol, m.p. 
177-178. Its infrared spectrum is identical to that of 
the product of Example 43. 
Compounds of the invention of Formula I wherein X 

is NH are obtained by the methods described in detail 
in Examples 43 and 44. Such products are listed in 
Table V. 

5. 

10 
hours, cooled, diluted with water (100 ml.) and cooled. 
The white solid product, 2-(2,2,2-trifluoroethoxy)ben 
zoic acid hydrazide is recrystallized from ethanol, m.p. 
102-104. 
Analysis: 
Calculated for CHFNO: C, 46.2; F, 24.3; N, 12.0, 

Found: C, 46.3; F, 25.3; N, 12.0, 
TABLE V 

Example Melting Point 
No. Product (in C.) 

45 3-(2,2,2-trifluoroethoxy)benzamide 146.5-1475 
46 3,4-di-(2,2,2-trifluoroethoxy)benzamide 172-73 
47 2,5-di-(2,2,2-trifluoroethoxy)benzamide 31-133 
48 3,4,5-tri-(2,2,2-trifluoroethoxy)- 146-147 

benzamide 
49 2-(2,2,2-trifluoroethoxy)benzamide 43-144.5 
50 2,4,6-tri-(2,2,2-trifluoroethoxy)- 12-122 

benzamide 
51 3,5-di-(2,2,2-trifluoroethoxy)benzamide 1275-28.5 
52 2,6-di-(2,2,2-trifluoroethoxy)benzamide 5-16 
53 2,4-di-(2,2,2-trifluoroethoxy)benzamide 35-36 
54 3-(2,2,2-trifluoroethoxy)-2-naphthamide 69-170 
55 1-(2,2,2-trifluoroethoxy)-2-naphthamide 182-83.5 

Compounds of the invention wherein X is NH and m 
is greater than one are obtained by the methods de EXAMPLE 62 

scribed in Examples 43 and 44 and are listed in Table 25 Preparation of 2,6-Di-(2,2,2-trifluoroethoxy)benzoic 
VI. 

TABLE VI 

Example 
No. Starting Material Product 

56 2-(1,1-dihydroperfluoro-n- 2-(l ,1-dihydroperfluoro 
propoxy)benzoic acid n-propoxy)benzamide 

57 n-propyl 2,5-di-(1,1-di- 2,5-di-(1,1-dihydroper 
hydroperfluoroisobutoxy)- fluoroisobutoxy)benzamide 
benzoic acid 

58 2,01,1,3-trihydroperfluoro- 2-(1,1,3-trihydroper 
n-propoxy)benzoic acid fluoro-n-propoxy) 

benzamide 
59 4-2,2-difluoro-2-(tri- 4-(2,2-difluoro-2- 

fluoromethoxy)ethoxy)- (trifluoromethoxy)- 
benzoic acid ethoxybenzamide 

60 1-(1,1-dihydroperfluoro-n- 1-(1,1-dihydroperfluoro 
butoxy)-2-naphthoic acid n-butoxy)-2-naphthamide 

EXAMPLE 61 

Preparation of 2-(2,2,2-Trifluoroethoxy)benzoic Acid 
Hydrazide 

Methyl 2-(2,2,2-trifluoroethoxy)benzoate (1.22 g. 
5.2 mmole), ethanol (15 ml.) and 5 ml. of 95 per cent 
hydrazine (4.75 g., 158 mmole) are refluxed for two 

30 

35 

40 

45 

Example 
No. 

63 

64 

65 

66 

67 

68 

69 

70 

7 

Acid Hydrazide 
Thionyl cloride (11.9 g, 100 mmole), 2,6-di(2,2,2- 

trifluoroethoxy)benzoic acid (2.0 g., 6.3 mmole) and 
two drops of dimethyl formamide are heated to reflux 
temperature and maintained at reflux for 4 hours. Un 
reacted thionyl chloride is removed by distillation on a 
steam bath at water aspirator pressure. The residue is 
dissolved in dry tetrahydrofuran and added dropwise to 
a solution of 95 per cent hydrazine (3.2g., 100 mmole) 
in ethanol ( 15 ml.). The mixture is allowed to sit over 
night and evaporate to dryness. The residue is diluted 
with water and a white solid collected and purified by 
sublimation (138-140/0.2 to 0.5 mm. Hg.) followed 
by recrystallization from benzene to give 2,6-di-(2,2,2- 
trifluoroethoxy)benzoic acid hydrazide, m.p. 
153-154 C. 
Analysis: 
Calculated for CHFNO: C, 39.8; H, 3.0; F, 

34.4; N, 8.4. Found: C, 39.8; H, 2.9; F, 34.2; N, 8.3. 
Compounds of the invention of Formula I wherein X 

is hydrazino are obtained by the methods described in 
detail in Examples 61 and 62 are are listed in Table VII. 

TABLE VII 

Melting Point 
Compound (In C.) 

3,4-di-(2,2,2-trifluoroethoxy)benzoic 129-130.5 
acid hydrazide 
2,5-di-(2,2,2-trifluoroethoxy)benzoic 89-92.5 
acid hydrazide 
3,4,5-tri-(2,2,2-trifluoroethoxy)- 30.5-131 
benzoic acid hydrazide 
3,5-di-(2,2,2-trifluoroethoxy)benzoic 21-22.5 
acid hydrazide 
2,4-di-(2,2,2-trifluoroethoxy)benzoic 115-12 
acid hydrazide 
3-(2,2,2-trifluoroethoxy)benzoic acid 123.5-24 
hydrazide 
2,4,6-tri-(2,2,2-trifluoroethoxy)- 136-137 
benzoic acid hydrazide 
1-(2,2,2-trifluoroethoxy)-2-naphthoic 117-119 
acid hydrazide 
3-(2,2,2-trifluoroethoxy)-2-naphthoic 53-55 
acid hydrazide 



Compounds of the invention wherein X is hydrazino 
and m is greater than one are prepared by the methods 
described in Examples 61 and 62 and are listed in 
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TABLE VIII. 

TABLE VIII 
Example 

No. Starting Material Product 

72 2-(1,1-dihydroperfluoro-n- 2-(1,1-dihydroperfluoro 
propoxy)benzoic acid n-propoxy)benzoic acid 

hydrazide 
73 n-propyl 2,5-di-(1,1-di- 2,5-di-(1,1-dihydroper 

hydroperfluoroisobutoxy)- fluoroisobutoxy)benzoic 
benzoid acid acid hydrazide 

74 2-(1,1,3-trihydroperfluoro- 2-(1,1,3-trihydroper 
n-propoxy)benzoic acid fluoro-n-propoxy)benzoic 

acid hydrazide 
75 4-2,2-difluoro-2-(tri- 4-(2,2-difluoro-2-(tri 

fluoromethoxy)ethoxy)- fluoromethoxy)ethoxy)- 
benzoic acid benzoic acid hydrazide 

76 1-(1,1-dihydroperfluoro- 1-(1,1-dihydroperfluoro 
n-butoxy)-2-naphthoic 
acid 

n-butoxy)-2-naphthoic 
acid hydrazide 

EXAMPLE 77 

Preparation of Sodium 
2-(2,2,2-Trifluoroethoxy)benzoate 

2-(2,2,2-Trifluoroethoxy)benzoic acid is dissolved in 
ethanol and treated with an equimolar amount of so 
dium hydroxide dissolved in a minimum amount of 
ethanol and stirred for one hour. The solvent is re 
moved by evaporation in vacuo to give sodium 2 
(2,2,2-trifluoroethoxy)benzoate. 
Other salts of the invention are readily prepared in an 

analogous manner. 
What is claimed is: 
1. A compound of the formula 
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X-C-Ar(OCHR), 

wherein X is amino, 2-chloroethylamine, 2-bromoe 
thylamino or hydrazino, Ar is a benzene nucleus, each 
R is a fluorocarbon group consisting of a fluorinated 
alkyl group having no more than one hydrogen on any 
carbon atom therein and containing from 1 to 3 carbon 
atoms, provided that two carbon atoms in the R group 
can be linked together by an oxygen atom, and n is 2. 

2. A compound according to claim 1 wherein Rf is 
CF. 

3. 2,5-di-(2,2,2-trifluoroethoxy)-benzamide accord 
ing to claim 1. 

4. 2,5-di-(2,2,2-trifluoroethoxy)benzoic acid hydra 
zide according to claim 1. 

5. A compound of the formula 

O 

X-C-Ar(OCHR) 

wherein X is amino, 2-chloroethylamino, 2-bromoe 
thylamino or hydrazino, Ar is a naphthalene nucleus, 
each R is a fluorocarbon group consisting of a fluori 
nated alkyl group having no more than one hydrogen 
on any carbon atom therein and containing from 1 to 3 
carbon atoms, provided that 2 carbon atoms in the Rf 
group can be linked together by an oxygen atom, and in 
is 1-3. 

6. A compound according to claim 5 wherein R is 
CF. 

7. A compound according to claim 5 wherein n is 1. 
8. 1-(2,2,2-trifluoroethoxy)-2-naphthamide accord 

ing to claim 5. 
9. 1-(2,2,2-trifluoroethoxy)-2-naphthoic acid hydra 

zide according to claim 7. 
ck k ck ck k 


